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A press - fit terminal includes a bar part and a deformation 
part provided at an end portion of the bar part . The defor 
mation part includes a recess , a front boundary portion and 
a rear boundary portion . The recess is provided between a 
front end portion of the deformation part and the end portion 
of the bar part . The front boundary portion defines a bound 
ary between the recess and a surface of the deformation part 
adjacent to the front end portion of the deformation part . The 
rear boundary portion defines a boundary between the recess 
and the surface of the deformation part adjacent to the end 
portion of the bar part . 
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PRESS - FIT TERMINAL AND ELECTRONIC FIG . 10 is a cross - sectional view taken along a line X - X 
DEVICE INCLUDING PRESS - FIT TERMINAL of FIG . 9 . 

5 
CROSS REFERENCE TO RELATED DETAILED DESCRIPTION 

APPLICATION 
For example , a press - fit terminal may have saw - toothed 

The present application claims the benefit of priority from grooves in an outer edge of each elastic contact portion . In 
Japanese Patent Application No. 2018-75530 filed on Apr. this case , a front end portion of the press - fit terminal has an 
10 , 2018. The entire disclosure of the above application is acute angle with respect to an inner peripheral surface of the 
incorporated herein by reference . 10 through hole . The press - fit terminal may scrape the inner 

peripheral surface of the through hole while inserting the 
TECHNICAL FIELD press - fit terminal into the through hole . Further , since plural 

saw - toothed grooves are provided in the press - fit terminal , 
The present disclosure relates to a press - fit terminal and the contact points of the press - fit terminal and the inner 

an electronic device including the press - fit terminal . 15 peripheral surface of the through hole may decrease . For this 
reason , the holding force of the press - fit terminal may 

BACKGROUND decrease . 
Hereinafter , multiple embodiments of the present disclo 

A press - fit terminal has a press - fit portion including an sure will be described with reference to the drawings . In 
opening portion and a pair of elastic contact portions dis- 20 each embodiment , portions corresponding to those described 
posed on both sides of the opening portion . For example , the in the preceding embodiment are denoted by the same 
press - fit terminal is inserted into a through hole of a circuit reference numerals , and redundant descriptions will be omit 
board while being elastically deformed in a direction in ted in some cases . In each embodi in a case where only 
which the elastic contact portions come close to each other . a part of the configuration is described , the other part of the 

25 configuration may be applied with reference to the other 
SUMMARY embodiment described above . 

The present disclosure provides a press - fit terminal First Embodiment 
including a bar part and a deformation part provided at an 
end portion of the bar part . The deformation part includes a 30 A press - fit terminal 100 of the present embodiment will be 
recess , a front boundary portion and a rear boundary portion . described with reference to FIGS . 1 , 2 , 3 , and 4. In the 
The recess is provided between a front end portion of the present embodiment , an electronic device having the press 
deformation part and the end portion of the bar part . The fit terminal 100 will be described as an example . However , 
front boundary portion defines a boundary between the the present disclosure is not limited to the example , and the 
recess and a surface of the deformation part adjacent to the 35 press - fit terminal 100 may be applied to devices other than 
front end portion of the deformation part . The rear boundary the electronic device . 
portion defines a boundary between the recess and the As shown in FIG . 1 , the electronic device includes a 
surface of the deformation part adjacent to the end portion circuit board 10 , the press - fit terminals 100 , and the like . The 
of the bar part . electronic device can be attached to an attachment object 

40 200. For example , the electronic device is attached to the 
BRIEF DESCRIPTION OF THE DRAWINGS attachment object 200 by a screw or a fixing mechanism 

other than the screw . 
The above and other objects , features and advantages of The attachment object 200 is electrically connected to the 

the present disclosure will become more apparent from the electronic device via the press - fit terminals 100 of the 
following detailed description made with reference to the 45 electronic device . For example , a motor or the like can be 
accompanying drawings in which : adopted to the attachment object 200. Therefore , the elec 

FIG . 1 is a cross - sectional view showing a schematic tronic device can be applied to an electronic control unit that 
configuration of an electronic device according to a first controls the attachment object 200. In this case , the attach 
embodiment ; ment object 200 can also be referred to as a control object . 

FIG . 2 is a cross - sectional view showing a schematic 50 In FIG . 1 , the illustration of the attachment object 200 is 
configuration of a press - fit terminal in an inserted state simplified . 
according to the first embodiment ; In the present embodiment , as an example , the electronic 

FIG . 3 is a side view showing a schematic configuration device includes a cover 20 and a base 30 proving an 
of the press - fit terminal according to the first embodiment ; accommodation space for accommodating the circuit board 

FIG . 4 is a cross - sectional view taken along a line IV - IV 55 10. Further , in the present embodiment , the press - fit termi 
of FIG . 3 ; nals 100 penetrate the base 30 and are integrated to the base 

FIG . 5 is a side view showing a schematic configuration 30. A connector case 40 is provided with the base 30 to 
of a press - fit terminal according to a second embodiment ; surround a part of the press - fit terminals 100 protruding 

FIG . 6 is a cross - sectional view showing a schematic from the accommodation space . That is , a connector of the 
configuration of a press - fit terminal according to a third 60 electronic device is provided by the connector case 40 and 
embodiment ; the part of the press - fit terminals 100 protruding from the 

FIG . 7 is an enlarged cross - sectional view of a portion accommodation space . The cover 20 and the base 30 cor 
surrounded by a line VII of FIG . 6 ; respond to a housing providing the accommodation space 

FIG . 8 is a side view showing a schematic configuration when being assembled . 
of a press - fit terminal according to fourth embodiment ; As shown in FIGS . 1 and 2 , the circuit board 10 includes 

FIG . 9 is a side view showing a schematic configuration a resin base material 11 on which wirings of conductive 
of a press - fit terminal according to a fifth embodiment ; and members are formed , and circuit elements 14 mounted on 
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the resin base material 11 and electrically connected to the deformation part 1202 are integrally provided to form the 
wirings . The resin base material 11 has through holes 13 annular shape . That is , the deformation part 120 is divided 
penetrating the resin base material 11 in a thickness direction into the first deformation part 1201 and the second defor 
of the resin base material 11 and surrounded by through hole mation part 1202. When the press - fit terminal 100 is inserted 
plating 12. In other words , in the resin base material 11 , an 5 into the through hole 13 , the deformation part 120 is 
annular through hole plating 12 is formed on a surface of a deformed in a direction in which the first deformation part 
side wall around a periphery of the through hole 13. The 1201 and the second deformation part 1202 come close to 
through hole 13 is surrounded by the through hole plating each other . The deformation part 120 is deformed in a 
12. The through hole plating 12 mainly contains a metal such deformation direction orthogonal to the insertion direction 
as copper or tin . In other words , the through hole plating 12 10 and the penetration direction of the through hole . 
contains copper or tin as a main constituent . The circuit Further , as shown in FIGS . 2 and 4 , the deformation part 
board 10 corresponds to an attachment body . The through 120 has a curved surface S1 . For example , the deformation 
hole plating 12 corresponds to a surface conductor . The part 120 has a curved surface so that the width of the 
through hole 13 corresponds to an insertion hole . deformation part 120 gradually increases from the front end 

The press - fit terminal 100 is inserted into the through hole 15 portion toward an apex P1 of the expanding shape . Further , 
13 of the circuit board 10 and is deformed in the through the deformation part 120 has a curved surface so that the 
hole 13. The press - fit terminal 100 is electrically connected width of the deformation part 120 gradually decreases from 
to the through hole plating 12 of the through hole 13 by a a rear boundary portion 125 , which will be described later , 
reaction force caused by deformation . As shown in FIG . 2 , to the rear end portion of the deformation part 120 . 
FIG . 3 and FIG . 4 , the press - fit terminal 100 includes a bar 20 The apex P1 is a portion where the width of the press - fit 
part 110 and a deformation part 120 provided at an end terminal 100 ( i.e. , width of the deformation part 120 ) is the 
portion of the bar part 110. The bar part 110 and the maximum in a terminal widening direction in which the 
deformation part 120 are integrated to provide the press - fit width of the press - fit terminal 100 expands . The apex P1 
terminal 100 . corresponds to the maximum width portion in the deforma 

The press - fit terminal 100 is mainly made of metal . The 25 tion direction in the contact regions A1 and A2 . Further , for 
surface of the press - fit terminal 100 may be plated . In the example , a smooth surface may be adopted as the surface S1 
present embodiment , the press - fit terminal 100 having a of the deformation part 120. However , the present disclosure 
needle eye shape is used . However , the present disclosure is is not limited to the example . The surface S1 may have 
not limited to the embodiment , the press - fit terminal 100 asperities . 
having a different shape from the needle eye shape may be 30 As shown in FIG . 2 , the contact regions Al , and A2 are 
used . contact regions of the deformation part 120 in contact with 
As described above , the bar part 110 has the deformation the through hole plating 12 in a state where the press - fit 

part 120 formed at one end portion , and the other end portion terminal 100 is inserted in the through hole 13. The front 
of the bar part 110 is surrounded by the connector case 40 . contact region Al is a region between the apex P1 and the 
The other end portion of the bar part 110 provides a part of 35 front end portion in the contact region of the deformation 
the connector . The other end portion of the bar part 110 is in part 120 and the through hole plating 12. The rear contact 
direct and mechanical contact with the attachment object region A2 is a region between the apex P1 and the rear end 
200. In the present embodiment , the bar part 110 has a linear portion in the contact region of the deformation part 120 and 
shape . However , the present disclosure is not limited to the the through hole plating 12. In the present embodiment , a 
embodiment , the bar part 110 may have a bent shape . 40 recess 121 is formed in the rear contact region A2 . There 

The deformation part 120 is inserted into the through hole fore , the rear contact region A2 is not in contact with the 
13. The deformation part 120 is deformed when being through hole plating 12 only in a region where the recess 121 
inserted into the through hole 13. More specifically , since the is formed . 
deformation part 120 is larger than the through hole 13 , the The deformation part 120 includes the recess 121 recessed 
deformation part 120 is press - fitted into the through hole 13. 45 in the deformation direction from the peripheral portion . The 
Therefore , when inserted into the through hole 13 , the recess 121 is provided between the front end portion and the 
deformation part 120 is deformed by being in contact with rear end portion of the deformation part 120. The recess 121 
the through hole plating 12 , and applies the reaction force to is provided in each of the first deformation part 1201 and the 
the through hole plating 12. For example , the deformation second deformation part 1202. One of the recesses 121 
part 120 deforms elastically and plastically . Accordingly , the 50 extends from end to end in the penetration direction of the 
insertion in the present disclosure can be paraphrased as first deformation part 1201. The other one of the recesses 
press fitting 121 extends from end to end in the penetration direction of 

As shown in FIG . 2 , FIG . 3 and FIG . 4 , the deformation the second deformation part 1202 . 
part 120 has a shape expanding at a part between the front Further , the recess 121 has a curved surface . That is , the 
end portion of the deformation part 120 and the end portion 55 recess 121 does not have a corner . Further in other words , an 
of the bar part 110. In other words , the deformation part 120 opening area of the recess 121 gradually increases from a 
has a shape expanding at a part between the front end portion bottom to an opening end of the recess 121. Therefore , 
and a portion of the deformation part 120 connected to the in a state where the deformation part 120 is inserted into the 
bar part 110. The end portion of the deformation part 120 through hole 13 , that is , even in a state where the deforma 
connected to the bar part 110 may be referred to as a rear end 60 tion part 120 is deformed , stress is not likely to concentrate 
portion . to the recess 121 and cracks may be suppressed in the 
More specifically , the deformation part 120 has an annular press - fit terminal 100 . 

shape with a through hole orthogonal to the insertion direc Furthermore , in the present embodiment , the recesses 121 
tion . As shown in FIGS . 2 and 4 , the deformation part 120 are provided one by one for each of the first deformation part 
includes a first deformation part 1201 on one side of the 65 1201 and the second deformation part 1202. As a result , the 
through hole and a second deformation part 1202 on the contact area of the press - fit terminal 100 with the through 
other side . The first deformation part 1201 and the second hole plating 12 can be increased as compared with the 

even 
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structure where the plurality of recesses 121 are provided in normal line by the recessed surface and the surface S1 in the 
each of the first deformation part 1201 and the second front portion 122 , is a right angle or an obtuse angle . 
deformation part 1202. That is , the holding force can be The front boundary portion 124 is provided in the contact 
increased . regions A1 and A2 between the deformation part 120 and the 

The recess 121 can be formed by press working of the 5 through hole plating 12 . 
deformation part 120. Therefore , the recess 121 can be easily Especially in the present embodiment , as shown in FIGS . 
provided . 2 and 3 , the front boundary portion 124 is provided between 

In the present embodiment , the recess 121 is located the apex P1 and the rear end portion in the contact regions 
between the apex P1 and the rear end portion of the A1 and A2 of the deformation part 120 and the surface 
deformation part 120. A part of the deformation part 120 10 conductor . That is , the front boundary portion 124 is pro 
between the recess 121 and the front end portion may be vided in the rear contact region A2 . In other words , the front 
referred to as a front portion 122. A part of the deformation boundary portion 124 is provided at a position between the 
part 120 between the recess 121 and the rear end portion apex P1 and the rear end portion , and the position is lower 
may be referred to as a rear portion 123 . than the apex P1 . In addition , the front boundary portion 124 

The deformation part 120 includes a front boundary 15 is provided in a portion that comes into contact with the 
portion 124 defining a boundary between the recess 121 and through hole plating 12 after the apex P1 when inserting the 
a surface S1 of the deformation part 120 adjacent to the front press - fit terminal 100 into the through hole 13 . 
end portion of the deformation part 120. The front boundary As a result , the through hole plating 12 is less likely to be 
portion 124 has an obtuse angle with respect to the surface scraped by the press - fit terminal 100 when inserting the 
S1 of the deformation part 120. The deformation part 120 20 press - fit terminal 100 into the through hole 13. Therefore , 
includes a rear boundary portion 125 defining a boundary reduction of the holding force caused by the press - fit ter 
between the recess 121 and the surface S1 of the deforma minal 100 scraping the through hole plating 12 can be 
tion part 120 adjacent to the rear end portion of the defor suppressed . Further , since the scraping of the through hole 
mation part 120. The rear boundary portion 125 has a curved plating 12 by the press - fit terminal 100 can be suppressed , 
surface shape . 25 electrical connection state between the press - fit terminal 100 
As shown in FIG . 3 , the front boundary portion 124 is and the through hole plating 12 can be secured . 

formed by the intersection of the recess 121 and the surface Since the angle formed by the front boundary portion 124 
S1 of the front portion 122. The front boundary portion 124 is not an acute angle , the stress on the through hole plating 
is a linear portion . In the present embodiment , as an 12 is weak during the insertion of the deformation part 120 
example , the front boundary portion 124 has a liner shape 30 into the through hole 13 or just after insertion . Therefore , the 
extending from end to end of the deformation part 120 in the front boundary portion 124 is less likely to break into the 
penetration direction . However , the front boundary portion through hole plating 12. In other words , the front boundary 
124 does not have to reach the end in the penetration portion 124 does not break into the through hole plating 12 
direction . and is not locked during the insertion of the deformation part 
As shown in FIG . 4 , the surface S1 in the front portion 122 35 120 into the through hole 13 or just after insertion . In 

and the recess 121 intersect so that the surface S1 forms an addition , since the angle formed by the front boundary 
angle O with respect to a surface normal to the front portion 124 is not an acute angle , the holding force of the 
boundary portion 124. This angle o is a right angle or an deformation part 120 in the through hole 13 can be obtained 
obtuse angle . In other words , the front boundary portion 124 without applying damages such as abrasion to the through 
is a linear portion intersecting with the insertion direction 40 hole plating 12 . 
and the deformation direction . In the present embodiment , as The front boundary portion 124 applies a weak stress to 
an example , the front boundary portion 124 is linear and the the through hole plating 12 when the deformation part 120 
angle 0 is an obtuse angle . In other words , the boundary is inserted into the through hole 13. When the deformation 
between the recess 121 and the surface S1 of the deforma part 120 is inserted into the through hole 13 , the front 
tion part 120 adjacent to the front end portion of the 45 boundary portion 124 continues to apply a stress to a stress 
deformation part 120 is not curved and has a corner . concentration portion and the vicinity thereof . The stress 

Furthermore , as shown in FIG . 3 , in the present embodi concentration portion is a part of the through hole plating 12 
ment , the front boundary portion 124 extends in a direction that is in contact with the front boundary portion 124 . 
different from the insertion direction . More specifically , the Therefore , the front boundary portion 124 can cause creep 
front boundary portion 124 extends in a direction orthogonal 50 deformation of the resin base material 11 and the through 
to the insertion direction , that is , along the penetration hole plating 12. In other words , the creep deformation of the 
direction . resin base material 11 and the through hole plating 12 is 
As a result , when a force is applied to the press - fit caused by the stress ( e.g. , contact load ) applied from the 

terminal 100 in a direction opposite to the insertion direction front boundary portion 124 after a lapse of time since the 
in a state where the press - fit terminal 100 is inserted in the 55 deformation part 120 is inserted into the through hole 13 . 
through hole 13 , the front boundary portion 124 exerts a More specifically , when the stress is applied from the 
resistance force . Therefore , the press - fit terminal 100 is less deformation part 120 to the resin base material 11 and the 
likely to be dropped out of the insertion hole . through hole plating 12 , the resin base material 11 and the 

The front boundary portion 124 may be rephrased as a through hole plating 12 volumetrically move from a place 
ridgeline connecting the surface S1 of the front portion 122 60 where the applied stress is large to a place where the applied 
and a recessed surface which is the surface of the recess 121 . stress is small . Further , the resin base material 11 and the 
The front boundary portion 124 may be also rephrased as a through hole plating 12 are applied with the largest stress at 
boundary line between the recess 121 and the surface S1 of the portion in contact with the front boundary portion 124 . 
the front portion 122. The ridgeline exists in a plane in The stress is smaller at a periphery of the portion in contact 
contact with the through hole plating 12 in the press - fit 65 with the front boundary portion 124. The stress is smallest 
terminal 100. In the press - fit terminal 100 , the angle 0 , at a portion where the resin base material 11 and the through 
which is formed on the surface having the ridgeline as the hole plating 12 are not in contact with the deformation part 
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120 , such as a portion facing the recess 121. Therefore , the respect to the surface S1 of the deformation part 120 in the 
resin base material 11 and the through hole plating 12 press - fit terminal 100 , similar effects can be obtained . 
volumetrically move from the portion in contact with the The electronic device includes the press - fit terminal 100 
front boundary portion 124 to the periphery thereof and the capable of exhibiting the above - mentioned effects . There 
recess 121. Incidentally , the creep deformation of the resin 5 fore , in the electronic device , the press - fit terminal 100 is 
base material 11 and the through hole plating 12 is accel less likely to be easily dropped out of the circuit board 10 . 
erated as the ambient temperature is higher . Further , mechanical and electrical connection between the 

As described above , since the deformation part 120 circuit board 10 and the press - fit terminal 100 can be 
includes the recess 121 , the deformation part 120 can deform improved in the electronic device . 
the resin base material 11 and the through hole plating 12 so The preferred embodiment of the present disclosure has 
that a part of the through hole plating 12 enters into the been described herein . However , the present disclosure is 

not limited to the above embodiment . Various modifications recess 121. As a result , the front boundary portion 124 
gradually breaks into the through hole plating 12 and has the may be made without departing from the scope and spirit of 
lock function as time elapses after the deformation part 120 the present disclosure . Hereinafter , second to fifth embodi 

15 ments will be described as other embodiments of the present is inserted into the through hole 13. Further , the press - fit disclosure . Each of the above embodiment and the second to terminal 100 adds the resistance force against the deforma fifth embodiments may be independently implemented , or tion of the through hole plating 12 , into which the front may be combined appropriately . The present disclosure is boundary portion 124 and the like breaks , to the holding not limited to combinations disclosed in the above - described 
force in addition to the contact load resisting against the 20 embodiment but may be implemented in various combina 
external force moving the press - fit terminal 100 . tions . 
As shown in FIGS . 2 and 4 , differently from the front 

boundary portion 124 , the rear boundary portion 125 is not Second Embodiment 
a linear portion but has a curved surface shape . That is , the 
rear boundary portion 125 has a curved surface in the 25 A press - fit terminal 101 of a second embodiment will be 
cross - sectional view of FIG . 4. The rear boundary portion described with reference to FIG . 5. FIG . 5 corresponds to the 
125 may be expressed as a portion smoothly connecting the side view of FIG . 3. In the present embodiment , although the 
recess 121 and the surface S1 . In other words , a corner of the shape of the recess 121 is different from that in the above 
recess 121 adjacent to the rear end portion is rounded by the embodiment , the same reference numeral is used for con 
rear boundary portion 125. In the present embodiment , as an 30 venience . The reference numeral for the recess 121 is 
example , the rear boundary portion 125 extends from end to similarly used in the following embodiments . 
end of the deformation part 120 in the penetration direction . The press - fit terminal 101 includes a front boundary 

In the present embodi ent , the rear boundary portion 125 portion 124a and a rear boundary portion 125a . Similarly to 
is located lower than the front boundary portion 124. In the front boundary portion 124 , the front boundary portion 
other words , the interval between the two rear boundary 35 124a defines a boundary between the recess 121 and the 
portions 125 is shorter than the interval between the two surface S1 of the deformation part 120 adjacent to the front 
apexes P1 and the interval between the two front boundary end portion of the deformation part 120. The front boundary 
portions 124. The interval between the rear boundary por portion 124a has a right angle or an obtuse angle with 
tions 125 corresponds to the interval between vertexes of the respect to the surface S1 of the deformation part 120 . 
rear boundary portions 125 . 40 However , differently from the front boundary portion 124 , 
As described above , the deformation part 120 of the the front boundary portion 124a inclines with respect to the 

press - fit terminal 100 includes the front boundary portion penetration direction . That is , the front boundary portion 
124 having an obtuse angle with respect to the surface S1 of 124a is a linear portion extending obliquely in the side view 
the deformation part 120. When the deformation part 120 is of FIG . 5. The rear boundary portion 125a is similar to the 
inserted into the through hole 13 , stress is applied to the 45 rear boundary portion 125 . 
through hole plating 12 to deform the through hole plating The press - fit terminal 101 can achieve similar effects to 
12. In particular , the recess 121 is provided in the press - fit the press - fit terminal 100. Further , similarly to the above 
terminal 100. The through hole plating 12 can be easily described embodiment , the press - fit terminal 101 may be 
deformed by the stress applied from the front boundary applied to an electronic device . Therefore , the electronic 
portion 124. Therefore , in the press - fit terminal 100 , at least 50 device of the present embodiment can achieve similar effects 
the front boundary portion 124 of the deformation part 120 as the above embodiment . 
breaks into the through hole plating 12 to increase the 
holding force as compared with the structure without the Third Embodiment 
front boundary portion 124. In addition , since the holding 
force can be increased in this way , the press - fit terminal 100 55 A press - fit terminal 102 of a third embodiment will be 
is less likely to be dropped out of the through hole 13 . described with reference to FIGS . 6 and 7. FIG . 6 corre 

Furthermore , the rear boundary portion 125 has the sponds to the side view of FIG . 4 . 
curved surface shape . The scraping of the through hole As shown in FIG . 7 , the press - fit terminal 102 includes a 
plating 12 by the press - fit terminal 100 can be suppressed base material 120a , a base plating 1206 , and a surface 
when inserting the press - fit terminal 100 into the through 60 plating 120c . In the press - fit terminal 102 , the base plating 
hole 13. Therefore , reduction of the holding force caused by 120b is formed on the surface of the base material 120a , and 
the press - fit terminal 100 scraping the through hole plating the surface plating 120c is formed on the surface of the base 
12 can be suppressed . Further , since the scraping of the plating 120b . 
through hole plating 12 by the press - fit terminal 100 can be For example , copper alloy such as phosphor bronze or the 
suppressed , electrical connection state between the press - fit 65 like may be used as a constituent material of the base 
terminal 100 and the through hole plating 12 can be secured . material 120a . For example , nickel may be used as a 
Even if the front boundary portion 124 has a right angle with constituent material of the base plating 1206. The base 
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plating 1206 is provided between the base material 120a and Therefore , the press - fit terminal 103 is further less likely to 
the surface plating 120c . As described above , in the present be dropped out of the through hole 13 . 
disclosure , the base plating 120b may be provided between The press - fit terminal 103 can achieve similar effects to 
the base material 120a and the surface plating 120c . How the press - fit terminal 100. Further , similarly to the above 
ever , in the present disclosure , the base plating 120b may not 5 described embodiments , the press - fit terminal 103 may be 
be provided and the surface plating 120c may be provided applied to an electronic device . Therefore , the electronic 
directly on the surface of the base material 120a . The base device of the present embodiment can achieve similar effects 
plating 120b may include two or more layers . as the above embodiments . 

The surface plating 120c is provided on the surface of the 
base plating 1206. The surface plating 120c contains tin Fifth Embodiment 
alloy . The tin alloy includes , for example , an alloy of copper 
and tin , an alloy of nickel and tin , and the like . The surface A press - fit terminal 104 of a fifth embodiment will be 
plating 120c is formed by , for example , a reflow treatment described with reference to FIGS . 9 and 10. FIG . 9 corre 
after plating treatment . As described above , at least the sponds to the side view of FIG . 3 . 
surface S1 of the deformation part 120 of the press - fit The press - fit terminal 104 includes a first front boundary 
terminal 102 is plated with the tin alloy . portion 124c , a second front boundary portion 124d , a first 

In the press - fit terminal , the surface of the deformation rear boundary portion 125c and a second rear boundary 
part may be plated with pure tin . In this case , comparatively portion 125d . The first deformation part 1201 includes the 
soft tin is deformed by the contact load to be compatible 20 first front boundary portion 124c , which is the front bound 
with the through hole plating , and electrical characteristics ary portion , and the first rear boundary portion 125c . The 
are improved . However , the pure tin is relatively soft in the second deformation part 1202 includes the second front 
press - fit terminal in which the surface of the deformation boundary portion 124d , which is the front boundary portion , 
part is plated with pure tin . When the press - fit terminal is and the second rear boundary portion 125d . The first rear 
press - fitted into the through hole , the press - fit terminal slides 25 boundary portion 125c and the second rear boundary portion 
against the opening portion of the through hole to generate 125d are similar to the rear boundary portion 125 . 
wear waste of pure Tin . The ware waste may be scattered in Similarly to the front boundary portion 124 , each of the 
the neighboring electric circuits and cause short circuit in the first front boundary portion 124c and the second front 
circuit . On the other hand , since the surface plating 120c of boundary portion 124d defines a boundary between the 
the deformation part 120 contains tin alloy , the generation of 30 recess 121 and the surface S1 of the deformation part 120 
wear waste due to pure tin wear can be suppressed in the adjacent to the front end portion of the deformation part 120 . 
press - fit terminal 102 as compared with the structure con Each of the first front boundary portion 124c and the second 
taining pure tin . front boundary portion 124d has a right angle or an obtuse 

The press - fit terminal 102 can achieve similar effects to angle with respect to the surface S1 of the deformation part 
the press - fit terminal 100. Further , similarly to the above 35 120. In addition , similarly to the front boundary portion 
described embodiments , the press - fit terminal 102 may be 124a , each of the first front boundary portion 124c and the 
applied to an electronic device . Therefore , the electronic second front boundary portion 124d inclines with respect to 
device of the present embodiment can achieve similar effects the penetration direction . That is , each of the first front 
as the above embodiments . boundary portion 124c and the second front boundary por 

40 tion 124d is a linear portion extending obliquely in the side 
Fourth Embodiment view of FIG . 9. Further , the first front boundary portion 124c 

and the second front boundary portion 124d extend in 
A press - fit terminal 103 of a fourth embodiment will be directions different from the insertion direction . The first 

described with reference to FIG . 8. FIG . 8 corresponds to the front boundary portion 124c and the second front boundary 
side view of FIG . 3 . 45 portion 124d incline with respect to the insertion direction in 

The press - fit terminal 103 includes a front boundary directions different from each other . 
portion 124b and a rear boundary portion 125b . Similarly to As a result , when a force is applied to the press - fit 
the front boundary portion 124 , the front boundary portion terminal 104 in a direction opposite to the insertion direction 
124b defines a boundary between the recess 121 and the in a state where the press - fit terminal 104 is inserted in the 
surface S1 of the deformation part 120 adjacent to the front 50 through hole 13 , the front boundary portion exerts greater 
end portion of the deformation part 120. The front boundary resistance force as compared with the structure in which the 
portion 124b has a right angle or an obtuse angle with first front boundary portion 124c and the second front 
respect to the surface S1 of the deformation part 120 . boundary portion 124d incline in the same direction . There 
However , differently from the front boundary portion 124 , fore , the press - fit terminal 104 is further less likely to be 
the front boundary portion 124b includes a bent portion 55 dropped out of the through hole 13 . 
124b1 protruding toward the front end portion . That is , in the The press - fit terminal 104 can achieve similar effects to 
front boundary portion 124b , a linear portion obliquely the press - fit terminal 100. Further , similarly to the above 
extending from one end in the penetration direction of the described embodiments , the press - fit terminal 104 may be 
deformation part 120 and a linear portion obliquely extend applied to an electronic device . Therefore , the electronic 
ing from the other end are connected at the bent portion 60 device of the present embodiment can achieve similar effects 
124b1 . The rear boundary portion 125b is similar to the rear as the above embodiments . 
boundary portion 125 . Optional aspects of the present disclosure will be set forth 

As a result , when a force is applied to the press - fit in the following clauses . 
terminal 103 in a direction opposite to the insertion direction According to a first aspect of the present disclosure , a 
in a state where the press - fit terminal 103 is inserted in the 65 press - fit terminal includes a bar part and a deformation part . 
through hole 13 , the front boundary portion 124b exerts a The press - fit terminal is for being press - fitted and deformed 
resistance force greater than the front boundary portion 124 . in an insertion hole of an attachment body and electrically 
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connected to a surface conductor of the insertion hole by a the deformation part has a shape expanding at a part 
reaction force caused by deformation . between a front end portion of the deformation part and 

The deformation part is provided at an end portion of the the end portion of the bar part , and 
bar part and configured to be deformed in a deformation the deformation part includes : 
direction when inserted into the insertion hole . The defor- 5 a plurality of recesses each provided between the front 
mation part has a shape expanding at a part between a front end portion of the deformation part and the end portion end portion of the deformation part and the end portion of of the bar part , the plurality of recesses being recessed the bar part . in the deformation direction from a peripheral portion ; The deformation part includes a recess , a front boundary a front boundary portion defining a boundary between portion and a rear boundary portion . The recess is provided 10 each of the plurality of recesses and a surface of the between the front end portion of the deformation part and the deformation part adjacent to the front end portion of the end portion of the bar part . The recess is recessed in the 
deformation direction from a peripheral portion . deformation part , the front boundary portion having a 

The front boundary portion defines a boundary between right angle or an obtuse angle with respect to the 
the recess and a surface of the deformation part adjacent to 15 surface of the deformation part ; and 
the front end portion of the deformation part . The front a rear boundary portion defining a boundary between each 
boundary portion has a right angle or an obtuse angle with of the plurality of recesses and the surface of the 
respect to the surface of the deformation part . The rear deformation part adjacent to the end portion of the bar 
boundary portion defines a boundary between the recess and part , the rear boundary portion having a curved surface 
the surface of the deformation part adjacent to the end 20 shape , 
portion of the bar part . The rear boundary portion has a the deformation part includes a contact region where the 
curved surface shape . deformation part is in contact with the surface conduc 

According to the first aspect of the present disclosure , tor when inserted into the insertion hole , 
since the deformation part includes the front boundary the contact region includes a maximum width portion of 
portion having a right angle or an obtuse angle with respect 25 the deformation part having a maximum width in the 
to the deformation part , when the press - fit terminal is deformation direction , and 
inserted into the insertion hole , a stress is applied to the the front boundary portion is located between the maxi 
surface conductor of the insertion hole to deform the surface mum width portion and the end portion of the bar part , conductor . Especially , since the deformation part includes the deformation part has a first deformation portion and a the recess , the surface conductor is easily deformed by the 30 second deformation portion , the first deformation por stress applied from the front boundary portion . Therefore , tion is a half of the deformation part with respect to an according to the first aspect of the present disclosure , at least insertion axis , the second deformation portion is the front boundary portion of the deformation part breaks another half of the deformation part with respect to the into the surface conductor to increase the holding force as insertion axis compared with the structure without the front boundary 35 
portion . the plurality of recesses are provided by only two 

Further , according to the first aspect of the present dis recesses , 
closure , since the rear boundary portion has the curved the front boundary portion of one of the two recesses is 
surface shape , the surface conductor is less likely to be included in the first deformation portion , and 
scraped while inserting the press - fit terminal into the inser- 40 the front boundary portion of another one of the two 
tion hole . Therefore , reduction of the holding force due to recesses is included in the second deformation portion . 
scraping of the surface conductor can be suppressed . Fur 2. The press - fit terminal according to claim 1 , wherein 
ther , since the scraping of the surface conductor is sup the front boundary portion extends in a direction different 
pressed , an electrical connection state between the press - fit from an insertion direction in which the press - fit ter 
terminal and the surface conductor can be secured . minal is to be inserted in the insertion hole . 

According to a second aspect of the present disclosure , an 3. The press - fit terminal according to claim 1 , wherein 
electronic device includes the press - fit terminal according to at least the surface of the deformation part contains tin 
the first aspect of the present disclosure and a circuit board alloy . 
as the attachment body . 4. The press - fit terminal according to claim 1 , wherein 

According to the second aspect of the present disclosure , 50 the front boundary portion includes a bent portion pro 
the electronic device includes the press - fit terminal achiev truding toward the front end portion of the deformation 
ing the above described effects . Therefore , the press - fit part . 
terminal is less likely to be easily dropped out of the circuit 5. The press - fit terminal according to claim 1 , wherein 
board . Further , mechanical and electrical connection the deformation part includes a first deformation part and 
between the circuit board and the press - fit terminal can be 55 a second deformation part , 
improved . the first deformation part includes a first front boundary 

portion corresponding to the front boundary portion , 
What is claimed is : the second deformation part includes a second front 
1. A press - fit terminal for being press - fitted and deformed boundary portion corresponding to the front boundary 

in an insertion hole of an attachment body and electrically 60 portion , 
connected to a surface conductor of the insertion hole by a the first front boundary portion and the second front 
reaction force caused by deformation , the press - fit terminal boundary portion extend in directions different from an 
comprising : insertion direction in which the press - fit terminal is to 

a bar part ; and be inserted in the insertion hole , and 
a deformation part provided at an end portion of the bar 65 the first front boundary portion and the second front 

part and configured to be deformed in a deformation boundary portion incline with respect to the insertion 
direction when inserted into the insertion hole , wherein direction in directions different from each other . 

45 
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6. An electronic device comprising : 
the press - fit terminal according to claim 1 ; and 
a circuit board as the attachment body . 
7. The electronic device according to claim 6 , wherein 
the circuit board has the insertion hole , and 
the insertion hole includes the surface conductor mainly 

containing copper or tin . 
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